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INK FLOW CONTROL DEVICE FOR INK JET TYPE PRINTER 
Reference to Related Application 

[0001] Applicant claims priority of Japanese patent application, Serial 

No. 2003-071,930, filed March 17, 2003. 

Field of the Invention 

[0002] The present invention relates generally to an ink jet type printer 

and more particularly to an ink flow control device for ink supplied from an 
ink cartridge to a print head. 

Background of the Invention 

[0003] An ink jet type printer includes an ink jet print head for 

discharging ink as ink droplets, and an ink cartridge for storing ink to be 
supplied to the print head. A mechanism is required between the print head 
and the ink cartridge to control or meter the flow of ink to the print head. The 
dischairge of ink from the print head causes pressure pulsations that can affect 
ink flow from the cartridge to the print head, as can the movement and 
acceleration of the print head while printing. In addition, the change in print 
head pressure resulting from consumption of ink within the ink cartridge, 
among still other factors, affects the ink flow in the printer. 
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Summary of the Invention 

[0004] An ink flow control device for a printer having at least one 

print head includes a main body, an ink flow passage formed at least in part in 
the main body and constructed and arranged to communicate a supply of ink 
with a print head. A diaphragm carried by the main body defines at least part 
of a pressure receiving chamber on one side of the diaphragm that forms part 
of the ink flow passage and a reference chamber on the other side of the 
diaphragm. A valve is moved by the diaphragm to control the flow of ink to 
the print head. 

[0005] In one presently preferred embodiment, the valve includes a 

valve seat with a bore defining a portion of the ink flow passage and a valve 
head movable relative to and selectively engageable with the valve seat to at 
least substantially restrict ink flow through the bore when the valve head is 
engaged with the valve seat. The valve head is moved relative to the valve 
seat by movement of the diaphragm to control ink flow through the ink flow 
passage. 

[0006] The ink flow control device preferably momentarily suppresses 

abnormal pressure variation in the ink flow passage that communicates an ink 
cartridge with a print head so as to discharge adequate ink droplets from the 
print head over a wide range of operating conditions. The device may also be 
calibrated so that the change in head pressure resulting from consumption of 
ink is absorbed or attenuated to reduce or eliminate the affect on printing 
performance as the level or volume of ink in an ink cartridge changes. The 
device preferably also includes an oblong or oval filter that provides increased 
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surface area for ink filtration. The filter preferably includes a set or seal ring 
having an inner ring and an outer ring connected to the inner ring. The inner 
and outer rings locate the filter and provide an air-tight seal. 

Brief Description of the Drawings 

[0007] These and other objects, features and advantages of the present 

invention will be apparent from the following detailed description of the 
preferred embodiments and best mode, appended claims and accompanying 
drawings in which: 

[0008] FIG. 1 is a perspective view showing an ink flow control device 

according to one presently preferred embodiment of the invention; 
[0009] FIG. 2 is a front sectional view taken on line 2-2 of FIG. 1, 

showing the ink flow control device; 

[0010] FIG. 3 is a front sectional view taken on line 3-3 of FIG. 1, 

showing the ink flow control device; 

[0011] FIG. 4 is a perspective view of a filter used in the ink flow 

control device; and 

[0012] FIG. 5 is a perspective view of inner and outer set rings used in 

the ink flow control device. 

Detailed Description of the Preferred Embodiments 

[0013] Referring in more detail to the drawings, FIGS. 1 and 2 

illustrate one presently preferred embodiment of an ink flow control device for 
£tn Inkjet type printer. The ink flow control device has a main body including 
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a first cover plate 28, a first base plate 4, an intermediate or second base plate 
6, a third base plate 14, and a second cover plate 29, preferably fastened 
together, such as by a plurality of screws or bolts 30. An ink supply needle 1 
is positioned so that it may be inserted into an ink cartridge (not shown) and is 
provided with a hollow ink passage 3 having an ink inlet 2 at one end 
projecting toward the ink cartridge. The other end of the ink supply needle 1 
is mounted on the first base plate 4, and the hollow ink passage 3 is opened to 
a filtration front chamber 5 provided on the base plate 4. 
[0014] A filtration chamber 7 is provided opposite to the filtration 

front chamber 5 on the intermediate base plate 6, and a preferably generally 
oblong, oval or elliptical filter 8 is held between the filtration firont chamber 5 
and the filtration chamber 7 (between the first and second base plates 4, 6). 
Adjacent to the peripheral edge of elliptical filter 8, a complementarily shaped 
set ring 9 preferably having an inner ring 10 and an outer ring 1 1 is mounted 
between the intermediate base plate 6 and first base plate 4. As shown in 
FIGS. 2 and 3, the inner ring 10 preferably has in cross-section a larger 
diameter than does the outer ring 11. Leakage between the base plate 4 and 
the intermediate plate 6 is prevented by the outer ring 1 1 of the set ring 9. As 
best shown in FIG. 5, the inner ring 10 and the outer ring 11 are preferably 
integrally attached by a connecting piece or web 12. A passage 13 formed 
between the intermediate base plate 6 and the third base late 14 has one end 
communicating with the filtration chamber 7 and the other end communicating 
with a valve operating chamber 15. 
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[0015] The intermediate base plate 6 is provided with a valve seat 16 

adjacent to the valve operating chamber 15, and a pressure receiving chamber 
17 is provided opposite to the valve operating chamber 15 with the valve seat 
16 therebetween. The peripheral edge of a diaphragm 18 that closes and 
defines in part the pressure receiving chamber 17 is received and retained 
between the intermediate base plate 6 and the first base plate 4 preferably 
providing an air tight seal between the plates 4, 6. A support plate 19 is 
connected to the center of the diaphragm 18, and a stem 32 of a valve body 20 
of a pressure regulating valve is supported on the support plate 19. A spring 
21 surroimds the stem 32 of the valve body 20 and is disposed between the 
support plate 19 and the valve seat 16. 

[0016] In one presently preferred embodiment, the stem 32 of the 

pressure regulating valve 20 extends through an opening of the valve seat 16, 
and an enlarged valve head 34 formed on the end of the stem 32 that is 
selectively engageable with the valve seat 16 in the area of the opening. An 
atmospheric reference chamber 22 is defined in part on one side of the 
diaphragm 18 opposite the pressure receiving chamber 17 and communicates 
with the ambient environment through an atmospheric vent hole 25. A spring 
23 is preferably disposed between the diaphragm 18 and the end wall of the 
reference chamber 22, and more preferably, between an adjustment screw 24 
threadedly engaged with the first base plate 4. An ink passage 26 is formed 
between the intermediate base plate 6 and the third base plate 14. One end of 
the ink passage 26 communicates with the pressure receiving chamber 17, and 
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the other end of the ink passage 26 is adapted to communicate with a print 
head through a connecting pipe or connector 27. 

[0017] When the print head is not printing, the diaphragm 18 is 

displaced upward (as viewed in FIGS. 1 and 2) to place the valve head 34 of 
the pressure regulating valve 20 in contact with the valve seat 16 to close or 
block the opening through the valve seat 16 which defines part of the ink flow 
passage and prevent the valve operating chamber 15 fi-om commimicating with 
the pressure receiving chamber 17. When a decreased pressure or vacuum 
signal is provided to the pressure receiving chamber 17 such as is caused by a 
flow of ink when the print head is printing, the diaphragm 18 is displaced 
downward (as viewed in FIGS. 1 and 2), the valve head 34 of the valve body 
20 is moved away from the opening of the valve seat 16, ink in the valve 
operating chamber 15 flows into the pressure receiving chamber 17 via the 
opening of the valve seat 16 and further flows to the print head via the flow 
passage 26 and. the connecting pipe 27. 

[0018] As described above in this presently preferred embodiment, the 

pressvire receiving chamber 17, including the diaphragm 18, is provided in the 
ink passage and the pressure regulating valve 20 opens and closes the ink 
passage in response to the displacement of the diaphragm 18. Since the 
pressure receiving chamber 17 is provided in the ink passage, the apparatus 
can be made more compact in size, and since the ink passage is blocked or 
closed in the non-printing state and vacuum pressure caused by a flow of ink 
resulting from printing operation is sensed to open the ink passage only at the 
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time of printing, the influence of acceleration caused by the displacement of 
the print head can be reduced or eliminated. 

[0019] Since a change in head pressure interiorly of the ink cartridge 

resulting form consumption of ink is also absorbed in the pressure receiving 
chamber 17, the printing performance is not affected as the level or volume of 
ink in the ink cartridge changes. And since the filter 8 has an elliptical shape, 
the filtration area can be made large to enhance the filtration of ink. 
[0020] Since in this presently preferred embodiment the filter 8 is 

mounted and held by the inner ring 10 of the set ring 9, and airtightness or seal 
is ensured by the outer ring 11, the set ring 9 performs both a filter holding 
function and sealing function. This facilitates assembly since both functions 
are accomplished by a single, unitary part. 

[0021] The force for closing the pressure regulating valve is 

determined at least in part by the load of the spring 21. The force for opening 
the pressure regulating valve is determined by vacuimi pressure generated at 
the time of the printing operation, the pressure receiving surface area of the 
diaphragm 18, and a combined or net force or load of the springs 21, 23 acting 
on the opposed surfaces of the diaphragm 18. The combined load of the 
springs can preferably be adjusted from outside of the device. In this presently 
preferred embodiment, the load of the springs can be adjusted by advancing or 
retracting the adjustment screw 24. 

[0022] Since the loads of the pair of springs 21, 23 are exerted on 

opposed faces of the diaphragm 18 they tend to negate or offset each other, 
and the combined or net load is preferably set with the load at an intermediate 
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position of the individual springs, with the advantage that xinevenness of the 
combined load is lessened. 
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